10 



IS 



PATENT SPECIFICATION 1 554 

"C^ (21) Application No. 46583/76 (22) Filed 9 Nov. 1976 
2 (31) Convention Application No. 50/135436 
® (32) Filed H Nov. 1975 in 
J* (33) Japan (JP) 

wS (44) Complete Specification published 17 Oct. 1979 

(51) INT CU A4IB 13/02 A61F 13/18//C08L 5/00 5/04 33/02 
^ (52) Index at acceptance 
C3V EX 

C3U 12B1B1 14 2C2 2C7 2CX 

(54) SANITARY ARTICLES FOR ABSORBING BODILY 

FLUIDS 

(71) We, KAO SOAP COMPANY LIMITED, of 1,1-diome, NihonbasM. 
Kayabacho, Chuo-ku, Tokyo 103, Japan, a Japanese Company, do hweby declare^e 
invention, for which we pray that a patent may be granted to us, and the metiiod by 
which it is to be performed to be particularly described m and by die foUowing 
5 statement: — 

The present invention relates to sanitary articles for absorbing bodily fluids 
containing an absorbent material comprising (a) a salt of an acrylic acid polymer and 
Cb) at least one substance selected from guar gum, alginates and xanthan gum. 

It is known that when an acryUc add-type polymer contacts as aqueous Uqmd, 
it absorbs a large amount of die liquid and swells, forming a gcL However, although 
acrylic add polymers can absorb considerable amounts of pure water, they can absorb 
only small quantities of aqueous electrolyte solutions. 

We have discovered that an excellent aqueous liquid absorbing effect can be 
obtained, rt^rdless of the presence of electrolyte in the liquid, when die absOTb^t 
composition comprises (a) a sah of an acrylic add polymer in combination wifli (b) 
at least one substance selected from guar gum, alginates and xanthan gum. Morwver, 
if polyvalent ions of a metal such as caldum, iron, aluminium or the hkeare 
incc^rated into this absorbing material, the absorbency is furdier improved. When 
diis absorbent material is utilized in a disposable nappy or feminine sanitary towel, 
20 even in die case of unexpectedly large amounts of discharges or even if a rdatrvely 
high pressure is applied to the composition while it is use, leakage of the hquid from 
die absorbent material scarcely occurs and dodiing or die like is not stained at^ 
Accordingly, sanitary artides possessing excellent absorbency properti^ can be obtameo 
when the absorbing composition spedfied in this invention is used in thenL 
25 Examples of suitable acrylic add polymer salts (a) are salts of linear polyacryhc 

acids, salts of branched polyacryUc adds, salts of partiaUy hydrolyzed polyacrylamide^ 
salts of partially saponified polyacrylic acid esters and salts of graft copolymers of 
acrylic add widi cellulose, starch or the like. As die acrylic add salts, there can be 
mcndoned alkali metal salts such as sodium and ^tassium salts and ammonium salts. 

The salts of polyacrylic adds to be used in this invention preferably have a 
molecular weight of 10,000 to 10,000,000. The salts of partially hydrolyzed pdyaoyl- 
amides preferably have 5 to 50% of the amide units hydrolysed. 

The salts of partially saponified polyacrylic add esters preferably have 50% to 
100% of die ester units hydrolysed. , 
35 The component (b) is selected from alginates, xanthan gum which is produced 

Xanthanumas campestris (and which is composed mainly of D-glucose, D-mannose 
and D-glucuronic add and is considered to have a molecular wdght of at least 10 ) 
and guar gums such as those obtained from albumen fractions of seeds of leguminous 
dants (whidi are considered to be composed mainly of galactomannan and have a 
molecular weight of about 200,000 to 300,000). Two or more of diese substances can 
be used in die form of a mixture. 

The alginate may, for example, be an alkali metal salt or an alkahne earth metal 
salt or a mixture thereof. 

In the present invention, it is preferred that die weight ratio of component (a): 
component (b) be in the range of from 5 : 95 to 95 : 5, espedally from 30: 70 to 70 : 30. 

The amount of the mixture of the component (a) and (b) incorporated in a 
sanitary artide, such as a disposable nappy or a feminine sanitary towel, is preferabty 
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M ^^"^^^T^'Sf" and die like can be Incorporated 

invention wiU now be fimher described in deoul by reference to Ae 

S^ifH^n^tSP^'* ^ 8- Examples 1, 5 and 7, iU<mi^ 

the absorbency of absorbent compositions suitable for use in die invention. 
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5 g of a mixbite of a sodium salt of a partially hydrolyzed siarch-aaylamide 
^polymer (herein^ referred to as «Na-SAA") and s^uiTalginate wereSS 
Sn^oSf^'ir^m ^ ^ cmXlO cm> size, and die sample was immersed f^ 
"^JL"/?? ^^.^ amulated urine composition (containing by weieht 20% of 
A NaO, 0.1% of Oiq„ 0.1 o^ of MgO, aiid the balLI dSed ^t*S 
S?,S,n?^T^ wjB mamtamed in air at room temperature for 30 minutes and 
the amount bquid abrarbed was measured. Further, the amount of liquid absorbed 

The results obtamed are shown m Table 1. «imiu«a>. 



TABLB 1 



Run 
No. 

1 

2 

3 

4 

5 

comparison 



Na-SAA 
(wt.%) 
100 
70 
50 
30 
0 



Sodium 
Alginate 
(wt%) 
0 
30 
50 
70 
100 



10 sheets of crepe paper 



Amount (ml) 
of Absorbed 
Liquid under 
Load of 
Og/cm« 
43 
75 
82 
83 
60 
35 



Amount (ml) 
of Absorbed 
Liquid under 
Load of 
45g/cm« 

22 

58 

65 

54 

45 

13 



Example 2 

owfi,?^^ ? * °^ ^ a pipette having an 

onfice diameter <rf 2 mm onto the central portion of a feminine sanitaiy towel contain- 

Z-nof^r ^ P?ly*>«^<^ polyacrylic add (Na-PAA) and potessium-caldum 
donate (the K:Ca cauon ratio being 4: 1) and also onto a conv^tional feminine 
^"""^ ^ ^?eht and fonn as the one employed abo^ but not 
aantjmimgthe composition accordmg to the invention. The total amount of the blood 
teat hasbeen dropped was measured when the sanitary towel was saturated with die 
blood. The results shown in Table 2 were obtained. wiui cue 
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Materials 

Amount of absorbed blood 

under 100 of 0 g/cm^ 
Amount of alKorbed blood 



TABLE 2 
Convendoa Feminine 
Towd (6.0 g) 

5.0 g of absorbent 
paper, 0.5 g. of water- 
proof paper, and 0.5 g of 
non-woven fabric 

18 ml 
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Feminine Towel (6.0 g) 
Present inventiiui 

4.0 g of absorbent paper, 
03 g of polybranched Na-PAA, 
0.7 g of K-Ca alginatie, 0.5 g 
of waterproof paper, and 0.5 g 
of non-woven fabric 

65 ml 

43 ml 



under load of 45 g/as^ 8 ml 

«,o.*^i^^i^. apparent from die results obtained in Examples 1 and 2, die absorbent 
^ f iepresttit invention is much more effeaive dian d^el^iSS 
tresS^.^'^^ ^ «^ ""^^ « even unde^ 

2 i T^nt^f"^ T^- ^'^PF ?^f^«^^"^ ^ invention; and 
invenS. femmine sanitary towel accordmg to the 

Example 3 

A nappy toving a structure as shown in Fig. 1 was prepared. More sDedficaUv 
^0 layers eadi consisting of three sheets of a§)e paper^2,^wwe Sd^y^d 
below a centra] kyer 3 composed of a mixture of o!^ g of sodiSHSt of 30 % - 
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bydiolyied pdyacrylamide and 0.5 g of sodium alginate. The aasmbly was enclosed 
S^^£by7 vinyl resin sheet 4 and the upper side was sealed with a non-woven 
fabric 1 to form a nappy. 

Example 4 ^ a 

A feminine sanitary towel having a structure as shown in Fig. 2 was P^pared. 
More specifically, two layers 3, each being composed of a powder mixture of 03 g of 
ammom^in salt rf a branched polyacrylic add and 0.3 g of sodium calaum algmate 
(the Na : Ca cation ratio being 9 : 1) were interposed between two sheete of crepe paper 
2. The assembly was placed on a vinyl resin sheet 4 and wrapped with a non-woven 
fabric 1 to form a feminine sanitary towel. 
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Exaix^le 5 

1 g of a mixture of sodium salt of a partially hydrolyzed starcb-acrykmide graft 
copolyiSer (hereinafter referred to as '-Na-SAA") and guar gum was sealed m a no^ 
woveit fabric of a size of 5 cm X 10 cm, and this sample was "^^'^^^^^^^^^^ 
in simulated urine (containing by weight 2.0% of urea, 1.0% of NaCl, 0.1 % of CaUj, 
01% of MgQa and the balance deionized water). Hie sample was held m air at room 
temberamre for 30 minutes and the amount of the absorbed Lquid was determmed. 
FurSier, after a load of 45 g/cm» was imposed on the sample for 3 minutes, tne 
amount (rf the absorbed liquid was similarly detenmned. The results obtamed arc 

shown in Table 3, . 

TABLE 3 



Rim Na-SAA 

No. (wt.%) 

1 100 

2 70 

3 50 

4 30 

5 0 
comparison 10 sheets of crepe paper 



Guar 
Gum 
(wt.%) 
0 
30 
50 
70 
100 



Amoucit (ml) 
of Absorbed 
Liquid under 
Load of 

43 
72 
78 
63 
27 
35 



Amount (ml) 
of Absorbed 
Liquid under 
Load of 
45g/cm» 
22 
49 
55 
41 
20 
13 



Example 6 . 
Horse blood was dropped at a rate of 10 ml per minute from a pipette havmg an 
orifice daimeter of 2 mm onto the centtal portion of a feminine samtary towel of me 
present invention containing 0.5 g of a sodium salt of a branched polyacrylic add 
(Na-PPA) and 0.5 g of a guar gum, and also on a conventional fe minin e samtary toww 
having the same w^ght and form as above but not containing the composition speafial 
in the invention. The amount of the liquid diat had been dropped onto the sam^ 
was measured when die sample became saturated with the blood. The results obtamed 
are shown in Table 4. 



Materials 

Amount of absorbed 

blood under load 

ofOg/cm^ 
Amount of absorbed 

blood under load 

of 45 g/cm* 



TABLE 4 
Conventional Feminine 
Napkin (6.0 g) 



5.0 g of absorbent 
paper, 0.5 g of water- 
proof paper and 0.5 g 
of non-woven fabric 



18 ml 



8 ml 



Feminine Napkin (6.0 g) 
of Present Invention 

4.0 g of absorbent paper, 
0.5 g of polybranched 
Na-PAA, 0.5 grf guar 
gum, 0.5 g of water-proof 
paper and 0.5 g of 
non-woven fabric 



63 ml 



48 ttil 



Example 7 

5 e of a mixture of a sodium salt of a partially hydrolyzed starch-aaylamide graft 
copolymer (hereinafter referred to as "Na-SAA") and xanthan ^ was s^ed m a 
ncm-woven fabric of a size erf 5 cmX 10 cm, and the non-woven fabnc was immersed 
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for 10 minutes in 500 ml of a simulated urine (containing by weight 2.0% of urea. IV 
of NaCa, 0.10^ of Caa and 0.1% of MgQ,, knd die bd Jce ddonizKeS^T^^ 
the sample was held in au: at room tempetature for 30 minutes and die amount of Ae 
absorbed hamd tos determined Further, die amount of die absorbed Hquid was 
measured after a load of 45 g/cm« had been imposed for 3 minutes. The results 
obtamed are shown in Table 5. 



TABLE 5 
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Run 
No. 
1 
2 
3 
4 
5 

comparison 



Na-SAA 
(wr.%) 
100 
70 
50 
30 
0 



Xanthan 
Gum 
(wt.%) 
0 

30 
50 
70 
100 



10 sheets of crepe paper 



Amount (ml) 
of Absorbed 
Liquid under 
Load of 
0g/cm« 
43 
83 
105 
94 
76 
35 



Amount (ml) 
of Absorbed 
Liquid under 
Load of 
45g/cm« 

22 

62 

80 

71 

49 

13 



Example 8 

Horse blood was dropped at a rate of 10 ml per minute from a pipette having an 
onfice diameter of 2 mm onto the central portion of a feminine sanitary towel of the 
present mvennon comprising a sodium salt of a branched polyacrylic acid (Na-PAA) 
and a xandian gum and also onto a conventional feminine sanitary towel having die 
same weight and form as above but not containing a composition as specified in the 
mvention. The total amount oi blood diat had been dropped was measured when die 
^^^StaSd saturated widi die blooi The results shown in Table 6 

TABLE 6 

Conventional Feminine Feminine Napkin (6.0 g) 

NapKn (6.0 g) of Present Invention 



Materials 

Amount of absorbed 

blood under load 

of Og/cm* 
Amount oi absorbed 

blood under load 

of45g/cra= 



5.0 g of absorbent paper, 
0.5 g of water-proof 
paper and 0.5 of 
non-woven ^ric 



18 ml 



8 ml 



4.0 g of absorbent paper, 
0.5 g of polybranched 
Na-PAA, 0.5 g of xandian 
gunoi 0 J g of water-proof 
paper and, 0.5 g of non- 
woven fabric 



82 ml 
57 ml 



WHAT WE CLAUVl IS: — 

1. A sanitary article for absorbing bodily fluids containing an absorbent composi- 
tion compnsmg a mixture of (a) a salt of an acryHc add polymer, and (b) guar gunu 
an algmate, xanthan gum or a mixture of two or more diereof. 

• c.oc^ according to Claim 1, wherein die weight ratio of (a): (b) 

IS 5 1 95 to 95 • 5t 

3. A sanitary article according to Claim 1 or Claim 2, wherein the salt of the 
acrylic aod potymer js sdected from sodium, potassium and ammonium salts of linear 
pmyactylic ac^s, brsmched polyacrylic adds, partiaUy hydrolysed polyacrylamide& 
pamaUy sapmified pdyacrylic add esters, graft copolymers of acrylic add and cdlul^ 
or stanch, and nurtures diereof. **"iuww 

«.iprl"^^ ^?}^ according to any preceding Qaim, in which the alginate is 

SSSs SSeS^ alkali °etal salts and alkalme earth metal salts of alginic aod, and 

ratio oA;?iim'^TS?0- 30"°' °' ^ ^ ^^^ht 
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7. A sanitary article according to any of Claims 1 to 5 which is a disposabk 
nappy containing a layer of the absorbent composition, ^ ^ t. 

8. A sanitary article as dauned in Claim 6, whexein the amount of the absorbent 
composition is from 0.1 to 5,0 grams. . . , ^ . . . ^ 

9. A sanitary article as claimed in Qami 7, ^erem me amount of the absorbent 
composition is fiom 0.1 to 5.0 grams. . 

10. A sanitary article according to Claim 1, substantially as heiem descnbed with 
reference to the Examples. . , , ^ * ^ t 

11. A nappy substantially as herein descnbed wim reference to Fig. 1 of the 
accompanying ckawings. 

12. A feminine sanitary towel substantially as herein described^ widi reference to 
Fig. 2 of the accompanying drawings. 

WITHERS & ROGERS, 
Chartered Patent Agents, 
4, Dyers Buildings, 

Holbom, 
London^ ECIN 2JT. 
Agents for the Applicants. 
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